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(54) DESTRUCTIVE READ ARCHITECTURE FOR DYNAMIC 
RANDOM ACCESS MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To 
provide a method for controlling 
operation of a dynamic random 
access memory(DRAM) system 
having a plurality of memory cells 
constituted of rows and columns. 
SOLUTION: This method comprises a 
step in which a destructive read 
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mode is enabled, the destructive read mode is a mode for read 
out destructively a bit of information stored in a DRAM memory 
cell being addressed. A bit in which information is read 
destructively is stored temporarily in a temporary storage 
device. A delay write. back. mode is enabled, this delay write- 
back-mode is a mode for restore bit of information in the 
DRAM memory cell being addressed afterward. Then, execution 
of the delay write-back-mode is scheduled in accordance with 
availability of space in the temporary storage device. 
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4. #DRAM-fe/H0 2Cit X — 9 ■ b'-y hf EH® 
Si:LT«tgf4, lo^tlfaih^yy'X^ (FE 
T) 1 0 4tJitXlO<50df-v->'N->'^ 1 0 6#-t-£iT.&. 
ffi!*CDDRAMTW 1 0 0tf>»te»i, TEOIUIftfi-^ 

«jsu -f v 7<nwmz * o r a t ± < aw$ *t.s . 
(a) t' 7 mi (BLfcWBLA-) Tcom^sm 

( B ) b'-y M(BL) -ty-sy? 
(C) h • 

( d ) t'«/«(BD ^-imw 

[00 0 93 (A) b'y MR ( B Lfc ilA'B La- ) X' 
<om^Wm. F E T 1 0 ACOy—hif, 7-M8(W 
L) CIS£3*U>. W L #o SRB 9. ^r^v"? 

1 0 Wffit VXir-9 ■ b'-y h*«»f 4. 
A-y?10 6li, r^'_^o j b'-y h i7)ii^C 0 V , 

r f-^lj b'-y h^i*^CF^O«ffi ( V DD ) 
•Tl.. b'-y h&tt (BLioil^BLyN*-) 14, b'-y MS 

(BL) m-ft^UXl 201Z&-OX ( 0>bq <^B# 

) 1/2V DD U-^l/fcgKCT'J f-v — v'SfVO** . 
7'Jfv-y», Xf77 (D) -CittHJ-rS. WL 
j^Vvf fc&SB^ ^Ay^l 0 63!) ! , FET104 
fctfLTtti&f 4 b'y «(BL) C*g-&$;h,*. L*> 
U -7- KiH (WL) vStft^luC B LSWfcrA>f X 
1 2 0*\ ?-y • *y£ti& (<D E fl = n«>co«*{c) . 
U^'ot, dr^ys-v-^ 1 0 6lzWm$tit:WM$:&m 
•t&ZklzX^X. b'-y bmm]±t:3&g.-thZktf-5Iffi 
Xfoh. 

[00 1 03 (B) b'-y MR (BL) -fey^y^. CM 

os<7)^o^.^ yru y7ztitz4z>xmm& ( sa) 

fl^4> P £yW fclEKrrSifct.fcoT. BLtBLA' 
-^)IB<7«ailHESrilMBf 4. CMOS^DX* yT 



yy?'$ft*byxtti«7)»jfm. 38fB#W-c«*D 

rfco. aTX'zt&xkmmizimwL*^. 

[00113 (C ) m^-i V ■ J*y?. BLiE^tH- 

Mzmmzixtimz^ #7&wm (csdu^ 

X , *7A-^vf • t/nM X 1 4 0 fcSSIMfr*-* . 

iiitcioT. BL*f#. v DD tcruf-+- s^fiar? 

(DLfc^DLA'-) izm^^tlh. Ltztf 
•oX. "r-fmm^-VWz, HfS«BE#. DL«4 
j££ix s d<^S6SWttE*«, ^2<7)-fey^tiig^ (H^r 
■f ) Ci-^ttyyyms. flf&t-Kl&te+fc:, 
BLJt^, D Lttfrt>fmiZix2> -y^-yldJE 
tX r 7l»-y7°j ■?&ZbtfX'£&. BL-ty^y/l 
flWttlc»Si*— Kfc-f *-7il>LX Ittt, t £ 
&mt t^ocoii. ISt-F (WRI 
te ) x<r> B Lx-f y^\ m^BBII+wBlsrr* b l 
(read) (c^-yruy^- y-<x^§i#^^L. <i 
tiiz i o t -fe y y $ ix4 #» & t-$) 4 . 

com. t'-vMtK, FET104^Lt^Ay 

^i 06tc#«-r4„ 

[0 0 1 2 3 (D)K'7M(BL)7'JfA-yl 

te. y-HK (wl) zimmtL. ZtUzZ 

oT, DRAM-fe/H 0 2 & b'y M8St3&>^>^lirr4. 
Lst^'-oT, 7-'-? - b y 1 0 6F*rC 

m$Ztl&. *03®t, SA13 0*^»t$^ BL 
mty-'^Xl 2 0^BL5r^tL, -t^tt*. BL 
t 3 — « 1 / 2 V DD 'J =S£tl& . 

[00 1 33 H2<7)^^ SyflC, ilSSOT r i j f.y 
h8!flXfc-€-<?>f£<y) r o j b'-y b&&co®ft<DWW7r;ZtL 
Tv^„ ft-f-S^X7 : --yr (A) 4»iC WLfOtB'o 

WWt^l.. S%J«. b-y HBtBLfci^BL 
A-<7)M3T#. fWJft-y*^ 1 . 5 VX'foh 

(Vtenx-tttoiz* v DD = 3vmtfij«-4) . 

WLj^A-f fciflr-ofcac, F E T 1 0 4 <T>Y— Y #\ ^ 

-y-3ty$ix, unciot, ^^^106 (3 

v/rij t'7MS^f«$Mv^)^BLm 
^ix4. BL«0tffi\ 1. 5V#>£>±#Lift^£#\ 
BL^'-C0«JE«, 1. 5-VKi:tr4 4. BLfcitKB 
LA-CS«§)fifcSAl 3 0*5. ^f 7 7 (B) (ft 

^-y;i/$fx4B$ic, B Li: B Lys-^ra^Ht!j«E 

•C, BLtf, SV^Tlgift^^-i.* 5 . BLys'-ti. 0V 
tcIEI6§ix4. ZtllZX-oX. DRAMt;H0 2^ 
f-^y'f hA' 7 ? antics: 4 . SA13 0^ 
i:, DRAM-fe/H 0 2<7)t — ^(i, ^r-r^^v-^ 1 0 6 

^-b uzmi*zti&miz!kfrti& . 

[00 14 3 zwmx-li r o j b' y bm&tfm&Ztih 
<7>X\ BLfeitA'BL^N'— COmfiK Xr- yV (C) &IZ 

r^'J-yTj DLA'-jA^fCftt.^DLJ 
0' : /CIBtS-r4-i:t<fc-5T. B L^0 Vlz|«$ix, 
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10 6(i, 0V(,Z7°Jl>Ztl. WL^fc'A^^tiJt' 
BLCIS^SfcTO**. «»(C. Xf7 7 (D) X\ W 
Ljfi^MStWfctffu r 0 j b-y h#D R AM-fc/P 1 0 2 
(=«£ii£*U BLtJitfBL-K-**. fca-SEl. 5 

[00 15] iOidfc^&h^KfrtOT-^-f-??- 
•vT**DRAMTW 1 0 OT'fi. it'ii^/tiJ)-^ 

(a), (b), (o , tsxxf (d) co-r^T«oi«»: 

HfiHCjgHLT. 89 m ■ T?-feX ■ 1M?^ • 9 
^A(tRC) ^iSISF-riCfcj&Mfc:**. Lfctfo 
T . afsSftHHO i §g jBBJBtJ: *tff . 0 3 fc ±1*4 . D 
RAMTW 20 Oi:. rffiiSIMJj T-*f^f+* 

[0016] fr^lK0JL^S»O(3*HC. DRAMT1/ 

4 200(C{2. ££>4C, b'y ht» (BL) t*>xm 
fSL) COfgJKJS^ftTtX^ -yf-y^ • fAW X 1 5 

y^l0 6i ! , FET1 0 4Sr^LTttJ£f &b*-y MS 
(BL) fc:|&#3*U>. WLSSKrffccOffirfc:. BL«8K£f 
aM^I 2 0#\ ^-V • j-7£tl (fl> Ee =n^) % 4f 
\>^9 1 0 6*^tt^rSrlK3M-rS3i:lcj;oTBLm 

• tVnmx.i 5 0*^ — mmz?-y ■ *y$tix. b 
L»±-cHBBs*t3te^t s LMizmM-tz, . ^com. 
x-f •yf-yy- tam^i 5 o#. y • 
r»jf-\—^iM^*«B LizwuTSStf snsfflrc s L 

^ff-^^B Lfc itXS L±TflWlS*lfc!tt=, HDJ^tC, 
|S|H*tC, WL S BL, i3j;y;BLA-j7 l Jf+-y't 

[00 17] LtlWiX. SA130fi, 0^7°7j 
y j jMZ s l fc s la— tfDHcoasWffi&ilMI-*-* . la 
1 2 {c^$ix^*<or— r-^f-v fcS^rot , 

5 A 1 3 Ofi, 7-*—^^ ( D L ) ^f-? • b* y T-O 
S6^(tt:«ffl$ii^. D Lj^cob LEUKOSIS U 
"C, DRAM-fe;H 0 20)**;^? 1 0 60ff-^(i, 

«^iBT-*x 7 . ^com. DHZ 

teiM^fUtx-^ ■ b'-yh*v X^tm -y? • 

• 7?bX • p<^'J (SRAM) ten b-SftS „ 
*-K«*»C, • by Js . b 
UT. ttJt^4DRAMHr/l/fcffl$fc:#$S£**i..&. ft 

Hta<R-r&IS*<a3lS5-f b ■A.y?W;ftKSRA 
MfcfiMW& £ i: S . BOX t* -y b <0-g|i£ . A* 
-f-* • by htioTitS L. ^115^ b ■ 
> n" y ? CVfzMZ SRAM tcfi^-f S 



ia^tftf^lCioT. f77>'. b-y b ■ "?X? ■ 

Fitdi'U b • vx? ■ *-b*£-f;if-bT#l>J:5 

[0018] Hft§ft.&5-f bXA—tMfcfcitfgffi* 
V-KH (WL) tCioTT^-bX 
$ilS-r-^ ■ b'-y h(D-?KXtf. ttlfo'i~Z> D R AM-fe 

mmcDmizwiik-t « ^ t *«-c# . ^wcj; -? r , asti 

Z>. L^T, W&WtiT-*T91-*rl l zZ.-oX. i/ 
X^A*q«K^- H ^ «a^— H«t'*, ^T'S> 5 
Rfftc. ( B ) b-y hlKUsyisyftsjiV ( C ) 
>f h • ><v9<nfmX7' v?°\ l Z£^Xm.%:1nh. ItR 

ZtLtcT— ^rx^f-^Srffiffl-r-l., 5^/^ • T^-feX 

ii^OD R AMT-^fT-^^-^cO 2.<gmmz%h . 
[0 0 1 9] 03*^4<7)$M SV^TltCii. 

xt vT (B) fcit^ (c) co^***^$irrv^. w 
LAM^-y;l^§n, b -y Mfti*-^J|j&«aiBS*ut» 
(c, b-y M8j&«, B$mizyV*v- : yZtl. 1. 5Vtc 

t--^ • b-y hcoswa^Ji? u ^rcf 

Xx-yT (A) fcitX (D) wat^T-T*. 

[0020] ms^mth t . *%aB^n^«t «t 

$7-^f^f^3 0 0*^SiiTv^ o T-^f-r^-?- 
-^3 0 0t'«, Bf-^-Of-yrrtcO. ItODRAMTl^ 
•^302 (7W<0>K7l'-i<2 5 5>{:J:-)T 
ffl»!lfc:*S5££*U>) ^<tt 1OC0S RAM3 0 
#DRAM7W30 2WX5, p 
; 5r-g)i><7)i;-ri)Ci:* i -C#.S.* i \ SRAM3 0 4«f- 
^ ■ b-y b$D$g£$Cl±, «A<50ffl^<30DRAMTl^-f ■ "If 
-fXi < L=3rJt*Uf*6*v\ ffitaflli: LX. 
miCDDRAMTUJ 302J, Ay^hLT^-7 
■ft-r-SClii^T'^So <I£9*§£-C SRAM7M<0?g 
JKSr, M«DRAM7U'f ^tfDRAMA'y^ • V 

4 x&Ltizvttittiltt fflfcnrxntiMz^ Hi. 

T<7)m B MX'lZ, SemWRAMTUJtfh*). 
-etL-Tix**3 2Kl|co-feyP*»io55rl>fc{R^rs. 3 2K 
ffleO-fe/Hi, -eixm*^ 2 5 62|s:cOV-HIS (WL) 
fcilA'l 2 8*COb'-y (BL) WCJ:-?TT^-feX 
^ili,. SRAM3 04OTH(i. #DRAM7M 
3 0 2 t,zm$Ai-&m ( 2 5 6*OTLfeJ;I/ 1 2 8*c7> 
B L*N;J: T^bX^tli. 3 2 KfflO-teyHSr^T*- 

[0 0 2 1 ] iTKa^/£J:d(C, DRAMSBRa^yF 
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t,Z&r>X. 3 2Kffl(7)DRAMTU--< 3 0 2faT*yi' 
y7ZtlfZT—9. ■ b'-y YCO^X (128b)#, S 
RAM 3 0 4^II!^l±J$fl^„ 3 0 

DRAMTW 3 0 2t5£tf SRAM 3 04£frJfliPU 
8E*U SRAM3 04t«« ; $iX7t7 i '-^ 

• b'-y bfiK Wt94 h ■ S<y9kLX, Wfct&DR 
AMTW3 0 2CjEL<5>f h ■ A-y 9 3ixS X 0 IZ 
Xty'a-7306l±, CPU (mTjkitf) tc¥ 
cofflfflmz-yj- J ^ 1 6b' -y h • TYVX • ^ 

?HMADD<0: 1 5>tz£iXmMZtl& ) fcft 
|C37yH<lf (CMD) fcgW-ffi*. TYVXK9 
h;KOb'y h8#>£>l 5 ( A D D < 8 : 1 5>) (4. 31 
iR$ilfcrW<7>-7*3— KfcffifflSfU 2 5 6{ic75DR 
AMTW 3 0 2CDlo£3H\ T Y\s X ■ ^9 Y )VO) 
b'7b0K7 ( AD D< 0 : 7 >fc J: oT^?££iX 
S) 14. aHRSiXJfcDRAMTU-* 3 0 2rt<9ffl|*£>W 
Lfc-fn-Kf &tf3Kffiffl$*L.&. avyh'if (CM 

d> {4. mi^-Ytttm&^-Yn^-rtuMzttm 

[0 0 2 2] m5t,Z7jk%tltzT-*r-91~ J r3 0 0cr>l 
SOtJEHBTHi. DRAMfcAt>"SRAM<7)T?-lrX£X 
^> J J .-'jy^-r-l>iStf-7 ybyjy' • X^r^'i-U^^ 

>^*ffiT14. SRAMj&^JtJC*-* DRAMTW^ 
tfD^ t- • A' 7 7imi, I^DRAMTMi^S 
R A M tz a b* - § ft & m L v ^-r— * # l«l — co y - h ^ 

Tlz-f <1 >^7-Kf&0<9T— ^fcovvcflfi 1 

zti&w. SRAMC, -rT-^ffiforb-fwit-m**** 

SRAMlCTl^-f <l>^V-K^0^*tL^*I 

[00 23] m^^COfzlsbiZ^ X^r-J^—y 306 

T\ 1 2 8M(D'f-9Xt)i5J:X/"f-9tiiiJ (DRAM 
3 0 2*>£f#S>;h.6ffc*ffiR<Db'-y M3*fJE?- 

^b-y h» (£i:;tt4'64b'-y Y) , vs'-f h • 

a- 'j yrnmtma $ n & . f-?A*b-y <d 

I ) fccttfx-ry-ai^by (DO) (4, ftfflSfufri,^ 

taw* lwk z\comtmmwz<7>&iz®mzii%:^ 

[0 0 24] X7-y'i-5 3 0 6t:tt, ^ • 

^'J 3 0 8**£-£*U ^/•^ ; 6y3 08(:lt DR 
AM7W 3 0 2*34:t/SRAM3 0 4(C«ta-T§ 2 5 
6#<7)<7-F!l (WL) jt^iixS. m*V>97- 9-^c 
y 3 0 8<7>fe;H4. ^JtE-^SWLSrvSljcffcf S^fcA 



DD<0 : 7>Sr^-tXT^-fe^Six^„ 97 ■ 

3 0 8<?)b;H4» 2 5 6fll<7)DR AMTW <0 1 o£f8 

Mti>8o<50TL"f ■ T Y UX ■ b'-y h ( A B ) 

-tswi&*-4WL^r6uffc:sRAM<o^rffltt*safr4 

WS&b'-yh (VB) (CfcoTSHrftSfl*. JMfcWta 
ok. 97 ■ .x^yrtovB** r i j S 
RAM 3 0 4 (C s b'-y h ABCJ: oTi$55'J$*il>. *fJE 
t^DRAM7U-f CO-f-* ■ b'-y Yifi&± tl&. 
[002 5] #4Ktt ( 1 ) ??'■ 7^-feXfcJ:^f 
-?A7Jfc. (2) DRAMTiy-feXfc. ( 3 ) 7*-* 
ffiTJfcSr^-tf. 3 7i-X-AM7 7 -fy^f-y* 

fttf, wm-?-yvyy ■ xdris^-yyf^mzmmz 
ix&. l#>u mco^uyy^y^ti^m^tix^ 

[0026] \zyy ■ x7 : Jx.-v y7umz 

fiEffl^-|.DRAM«or-^-f^^-^3 0 0<7)iW^{4. T 
~?yY (CMD ) lz£~>xmL*:-YtftilliiZtl& bfo 

[0027] 7i- XI : SRAM304**. -?-<7)4>(c 
$>4. TYUX ■ Nl^ADD<0 : 7>lc4:oTli 
8iJ$il4#^<7)WL*^^x-^ • b*-y h<7)«|S^aDil 
t=HttW4 . ft*Wtta i: . 97 ■ 9.^)3, GSn<T> 
StlE-rSWL**, A*7Hl/X-^b;KADD< 
0 : 7>) t=t>ta!oT. T^bX^flS, *S&b' y h 

(VB) *jJ;t>'Tb'U-X • b'-y hAB#\ • ^^E'J 
3 0 8*>&RB*teifc*aiS*l4. ^ ^t'J308 
A 5 ''. W5fe(5Dr^-feX(7)^:tf5^b'-y hAB ( A B =AD D 
<8 : 1 5>£-fe-y h-f-^.IttCioT) J3±t^VB 

(VB=l*-fe7ht4;i:KJ:-5t) tJEffTS. x 
7">-'i-5 3 0 6F*lCIS^$^3>hD— 5 3 1 0 
*\ *^b'-y Y (VB) Ottfflte 

[00 28] 7x-Xl I : VB^OCO^IC, SRA 
M3 0 41C. T — 9 ■ b'-y (KBUX/ 
h • VN'-y^^rL) . ClfUCioT. DRAM7W 

73 10*>". ADD<0: 1 5 > tT*tlE-T4 D R 
AMTW ^BXtft^S-vStb-ftL. -etl^^TADD< 
0 : 7>£tf-LTSRAMTW «M»ff*«JMk-r 
4. Ltz&iX. Th' Wi^^flJtDRAMTW 

<50vSlMt: $ ixjt w l $ tttz~t / <x <n> -f- 9 ■ b 

■> h* 1 . C^2W^7"7^y • X#»tCSRA 
M3 0 4^ntT-$nS. r-^ • b"-yh(4. 8BR/<-y 
7r3 1 2lCi,3b-$iX?> 0 VB=lC7)^fc(4 x S 
RAM 3 0 4fc, 1vttZT9-tXZtlK:DRAMTU4 3 

0 2*^c7)7 ; '-^ • b*-y 3ybn-53 

1 0(4. T h'l^X • b'-y hAB^ADD<8 : 1 5><V 
bVhtR-Tft4*»S*»*«iaj^-4. i<^)«aj**, * 

i r 5 a y ■ y x -xxftfrtiz, z t cessn^ 



rj>-|-c?-5 3 1 Ofi. £0^2^ 7*5^ y • 7x- 
X-eDRAMTWfOTW££-f 7;H,&V^ Jgl 
aM77^- Xf-ytSRAM3 0 4Kt^ 
tvfc?^ • b'-y m.W<-/ 77 3 1 2£nb-$ 

[00 2 9] L*>U • b'-y t-#-gcL3:V> 

h ■ Ay? ) 

3 1 0#\ THPX ■ h;PADD<0 : 1 5>£j?I 
VvCfiM^ftSttJfc-rSDRAMTW 3 0 2ODRA 

MMBsr^-tx • t-H^-f *-77p-f ftm-f&D 

RAMTW 3 0 2frt>cr>?—3> ■ b'-y SRAM 
3 04J3it>'ffI5t^" y7r 3 1 2 ten b-£;fU> , ^ix 
i:|5]B#{^ 3>ha-7 3 1 OA*, TFI-.X - b'-y f-A 
BlZj:->xm%i}£tlh)tfim-Z>DRAMTV-J 3 0 2\ 
(^SRAM3 04A^cODRAM7-f h • A-y?£-f * 
-y^-TI.. y • Xf-y'tSRAM3 

0 4^A,^K^il/Sx-^ • b'-yh#. THt/X • b 
•y hAB&it/T Kl^X • b/l-ADD<0 : 7>t; 
J:^Tfi)5iJ£iX&#j£-f •SDRAMTL-'-'f 3 0 2lZ?4 
h ■ '<v7Ztl&„ r aT/P • ^-hSRAM^ <IO 

[0030] 7x-X I I I : -f-^ ■ b'-y Kffi 

A*77r3l 2*^7-'-^*^ try (DO) izm^m^ 

[003 1] iiT, H/fScO^nvyH^ioT^ii 

? 1 OWM 7'7^f >^1M *-7'^$ 

[00 3 23 7x-Xl : x-^ATJbV (DI) (Of 
af-^ ■ b'-y ht\ iiiA' 7 7r3 1 4KS*tflS. 

ATjT Kl^X • ^7 (ADD<0 : 7>) tC^^T 
T?b.X$i"iS. ^/•^t>J308A f , ^*(7)Ti7b 
-XOfc*t~. 7H1/X • b'-y h A B (AB = ADD< 
7 : 1 5>£-fe-y i (C J: ) fcAtfVB (V 

t*6. 1 0**. #2&b'y h (VB) Oflc 

1 DRAM7W0, V— 

2 DRAM7WU 7-HI0 

3 DRAM7W0, 

4 DRAM7WU 7-h'8l 

5 DRAM7W0, 

6 DRAM7W 1 . 7— KISO 

7 DRAM7H0, 7-FIl 

8 DRAM7W K 1 
[0037] 0^Offl"C(i. #4 U^KEitJBJBtf) ^Mm 

7^'AV^j H3t»!B*«. »2^-FW£ffl£ft 
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[0033] 7i-XI I : VB = 0c0*^Wi. SR 
AM304C, t-9 ■ t'vhtf-kitL*^ 
/7^fb • a' 7 ^^L) , Lt^T, 3yhn-7 3 

10(i. SRAM304^I1^77^f>"7i- 
X4 J t#iX>'N'<y7T 3 1 4£S;fr»iXfc'r— • b'-y h§r 
fiHTCS 4 J: 3 VB=lWi*ICli > SRAM 

3 044C 1bhir—9 ■ \Z>yhtiHS£ti&. a>hu- 
5 3 1 Oti. AB|*JOb"-y hrt\ ADD<7 : 1 5>0 
b y hfcra— C*4A»536»**JfJf 4. ISMX*— Kfc|B| 
SMC. «& ; &-K&aj£>. S1AM77^> • XT- ^ 
Tfftotlt . TVUX • b'-y h-#— gt^S (*i£b-y 
SRAM3 0 4O*fJSf 47-'-^ ■ b y 

[0 0 34] Ltf'U TKUX- b'-y b^-icL^V^ 
(»a5X/9>f b ■ Ay?) «^fcl{±, fft««Sil 
fcx-? • b"-y *fJfrf--?>DRAM7 > W 3 0 2lZ 

ra^. 1^7773 1 4<Z)T— * • b'-y SRA 
M3 0 4tC:S£S«£*l.&. SRAM 3 0 4 F^ffU^' 
-^*flMrr*fc»fc, *t V 3 0 8£KfrL& 
{itLff^rfe^V^ ft#3tCti. S R AM 3 0 4 
*-f. ^ • ^t'J 3 08£5$H2"ffc. f^t-y7r 
3 1 4 Ox— ? • b y l-£. h • UDR 
AM37ti»t7'f h ■ ^v7-fhZktfT'Z& (U 
TT«i7-f h • XJU-bfati ) . 9>f h • ^./U—Obu 
fc. SRAMC, StJfc-r&DRAM3T<y>ifVVr— ? • 
b'-y h^-t-iiXS^-fc. ^t'J^VBCOS: 
±»* t^tTtKf^^ 5 ^^. t^t. SRAMC -TO 

7>f h • x;U— tlB^t^^JfiODRAMnrox— 9 
■ b y x-^ ■ b'-y hfcj:0='* 

[003 5] 7i-XI I I :»f^0rL. 

[ 0 0 3 6 ] 06«, ±-Ci»HJt^iI«V y b>-^ • ^ 
Tv-'a-'J V^WJk&mth D RAMfc ilA'S RAM 
tf)71/-fif^)W^^ttf-^ • 7n-m-C"&&. 
LT. DRAM7W3 0 2«3*><7)2ot'tt(7H 

<o>fcj:i;7U'f<i» zmmtx. s^cowxk^ 

^OSii ( W 0.0) 
A.c7)#}X ( W 1.0) 
^0*jX ( W 0.1) 

^coW& ( w l.i) 

J&»6<0«R (R 0.0) 

is*h<F>W83L (R 1.0) 

*^OggK (R 0.1) 

■fr$><r>W5L (R l.D 

[00 38] ^l^o-yi? -r-<^ylx4i(c N D RAM7 
U 0 COV - KK 0 Cf- 9 5-» # atf n v v H *>'^(t 
JRi?>ix4. ATJb^D I JCjM^tlS (W 0 . 0 ) Or 
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-fit. =^{±. ffl^m&CD$:mz£^X7jkZh.$>£? 
fc. «ii^' y7r 3 1 4tCffi i t : $ft4 <> 3*J(i. SRA 
M3 0 4C. Hutc^— ^ ■ h' y h#%4ft-f. Ltzifi^ 

?. (w o. oit'-^^.^^rH^'?! 

-X(?D7?' +M?^) *CSRAM3 04Cffif 
•i-&ZbiPV&i>b{g5£t&. m2?ziv? ■ *M 9)V 
tf»(C. DRAM7H 1. "7— H«0tcW-*-4»a3V 
V H A*gttJR ^ix 4 . ( W 0.0) -r-ffiK W&'< 
77r3 14K^7h§n. SRAM304lC#&jX 
4*1.4. *itfcH^(c. (W l.o) ir-5tf. ffl^ 

COO 3 9] fH3?Uy? • 1M ^/Vfffc. DRAMT 
WO, 7-F*lfcW^*»&3VyK*«*WRii>:h. 
4. ^liK). (w o. l ) f-<?tiK -ksymtn&Si 
tex-o r^ztiz x o iz . w&rtv 7r3i4 iz&mz 

tl&. L*>U SRAM3 0 4tOV-FiaO^, K^T 
— fW-kitLh ( (W 0. 0) #>£>) OT, SRAM 
fi, SP^(C (W 0. 0 ) -r— ?£*tJ&*-i> DRAMT 

A4> fc»&/N*-y 7 r 3 1 4fcA*Silfc (Wl, 0 ) r 
-*«r»rcS 4 J: 5 LWUxltt&KW Lfctf-a 
X. Zcr>m37v y? ■ iM 9 iVCOm^^Z^ DRAMT 
W01-. (W 0, 0) 7-?W&itl. SRAM3 
0 4fc, (W 1. 0)f-^4<l. «i/W7T 
3 14C. (W 0. 1 ) x-^tf-g-^fU.. 
[0040]I47D7^ • ^r^9)V^t,Z, DRAMT 
W 1 - 7-Fttl£H?«raa7yF«ogl-flX&*i 
4. ^{±9. ClOf-^fi, *V^a<50^Ept«fc-3T^ 
Six4J:3fc. *rS&/N*-y7y3 14fc:S*3*i.&. 
L#>U ClC0B#tC, SRAM304«7-H*l^'J 
T§*VC^4tf>T\ IW7D77 -t-^ 7;K'DRAM 
^cDBP^^-f F ■ ^■yttffthtl^^ZtlZ^MZtL 
&\ %<7>ftZ><0lZ, (W 1 . 0 ) T*-:?:^\ SlS^y- 
O-y^ -1r4?)VWZ®mZtlhcr>bmmz^ (W 
0, 1 ) -T-ftiK SRAM3 0 4^»t ; $:fx4. 
[0041]S57n.y7- ? >V*&m?ht . D 
RAMTW0. ^-FIROKIRI^iWRriwHjWf 
(tJX'oilS ( Attfcrft 1 ? o -y ? ■ *M 7)VXKh sn. 
Jt (W 0, 0)f-^\S37D7?'t>f^^ 
CDRAM7M OlZ&Z&ttlKZbZm&ZtLfc 

v^) . ±xmwL&UT7j yttizr^xmwzm 

tf4i:. SRAM304^ (W 0, 1 ) -f—^i}\ 
D R AMTl^f 0 . r 7-\ t mit,zm%&£iX&* Z\tl 
»i. SRAM304«7-HI1^. f^77r3 1 
4*>£><7> (W 1.1) -f - 9 (TmmZ'im^h to 
X'bh. 

[004 2] JS6?o.y? • +M ?t\,QHz^ DRAMT 
Wl. V-FfSOCrHB-f 4MBX=iv>" K**JtJttt4><i 
4. SRAMOT-h'H0*\ mTO^ny? • +M 



>P(cgg&3*l£ (R 0. 0) f'-^O^^g^ 
T\ 5^$*ufctfa»»J£> (Wl. 0) r-^*i. fi>&a<j 
CDRAM7WU "7- F«0fc:*& 2***1.4. 
DRAMTW0. 7— FfcOtC-a-ifli-f-* 
SRAM3 04i:iHX^"-y7 
r 3 1 2<0Pi*fc:fil«S*i4. UWBtajT-^ 
x^f-^tceHLT. SRAMt: (W 0.0) r— * 
fcflMfSft.*. hV^^Ji. $>4B$iT% Zix^DRA 
MTW0. V-h'moizWyJ F ■ '<y7L%:lftUi 

[0043]^77n77 • 1M 9)V*Wk$ 4 k . D 
RAMTW0. y-F^ltcM-r4MIX3vyh'*^ 
li3<Df3?B5:J-?yF;ti*DRAMTW 1 . V 
-WOJOf-^ icM-T 4 fc <KXh ->tzZk iWSrti 
fc. SRAMV-FHOj^^tC^rS. Lt^^-dT. 

(w o. o) f-^t\ Mmzmi&tztbizwmizD 

RAMTW0, 7-K«0tS?'fh-A7?8n 
4. ^ntPP^K, DRAMTWl, V- FHOiO-f* 
-*# s f;KSRAM304fcHX/\*77r3 12 
«0M*^MAKfeil4. DRAMTWO. 7-FtSSO 
fre>%&-JRt>tUZ?—SHi:. ZZIZJJ F - ^ y?Ztl 
tzi$fr*)X'h&AK ffiflcSaX/N'y 7r 3 1 2(ci««$ 
ftTfcO. ■r-^ai*evDO*^LTiSajSii&. 

[0 044 1SSC. *8^n-yiy ■ -^-f ^^tffc, D 
RAMTW1. 7—bWLUzffit&mSL-3'?y}ii}i% 
Wmtitlh* SRAMOT- FUl**, HtfiO (R 0. 

1 ) 37V F*»&<y>T— ? JffiStSOttf^OT, 

ss^tuttf**^^ (w i . i ) mmtz 

DRAMTW 1 . "7— F*ltC»*a4itS. -tO 
ft, DRAM7M0, 7— HKl^tfSS^dtUbf 
-^3&»*. SRAM3 0 4fcJ:^|!A'77r3 1 21ZM. 
friLitl. Ztitm&riz, WtBV*-y7T3 1 2fcrlWfc:« 
VZtvfcT-fitf. T-f&JjVyDOZifrLXiiiDZ 

[0045] ItriE*^ . SK«ISffl-C'<7)7'f h • /N'-y ^» 
^♦06*. Ii?77' Xy-y'i-'J^ttfflUI 
il$ix4C:i:* { i>* i 4„ SRAMTl^-f 

f^<7)DRAM7b-f • 1f-f XVXkf£<7iX\ 
<?5TW*<«lttWfcT^4s^Sn4*^T'&oTt>. S 
RAM^--A-7D- i !)mt : 5:^„ ^iiO, -r— 
^jty (D i ) fcJ;t^-f'-^tH7Jb°>- (DO) ti. 

ilTV>4. 

[0046] E7*#gWSi:, ^#c7)X^^ J .- l J y 

y<r>-nm^oocr>%mmmt>K rnimiz^xn&tix 

V^4. M5 0 0li;. WBT7*Oy^502*^^t&$ 

ifctta^y F *^til $ tv&fr^ tz(r> V ^^ixX'fo 
htrtm&Ztii, tztx_l£. WR^yPtmUiZti 
tzm-Slzli. M5 0 0li, Vmrn-y 7 5 041ZM& 
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X\ SRAMtc rt-y hj ttzii r SXj cofc-fe 
■S»*^fJ^S. r t-y bj (4. K^ai$^x-^ 
-tTlz SRAMTbUxmiUzS&iz&ZbZM 

tt-T-S.. r 5Xj C0*£(;:(4. /□7^5 0 6f. 

^ffl^g3r*Tft<0SRAMT KlxXtcnt- 
-?-<DflL 7"u-/?5 0 8T\ SRAM*'A,f- 

* 2rM^KI» . *cr>--%x\ r t . y h j <0*§-£(c(4 . r 

SRAM|*Jfc*>»). M5 0 0I1 flHSft::/ 
O-y? 5 OSKittf. 

[0047] fli/n 7^50 2T. ta^VVK^ 
2r>£5 0 0(4. nm7v-v7 5 1 2 

tat*. -1,1 T\ ^iiOSRAMcO rt -yhj ttlti 

(54 h ■ A-y? • y-K5 i otaatnawc) . *a 

(4. ^o-y^5 1 4J3«ttX5 1 6<0W*fc:jStt. 7"a-y 

2? 5 1 4T\ flcfrs-r^rtfD'r-^ ■ t-y hs-. nm 

■fSDRAMjS^Sg^KS. -eiXfclSINfC 7'a-y2?5 

iMS. /0 7?5 18t. DRAM*>£><7)M$ 

x— ^ £»j£A-y yri^com^f—^ 5rv— >-'L. -ffi 
ffl^irfiTffi<OSRAM7Kl/Xt:ftftl., 

tl.Z>cr>Tli&<. SRAMtgf5 1 8 $*L&<I i: (C® 

[0048] MSXnwF. »S=3-7>H\ £7t(4=Jv 
vF&L (NP) Ot'ft^aj£ft^#H~&reGSUc. fj 
&5 0 0(4. ft*!fWK. 54 F ■ ■ S—Y5 1 0 

Kifc*. Wi/n y ? 5 2 0 T'. 54 F ■ A-y 2?«5t£r 
WB?7'a -y 7 5 2 00)54 I- • Xv^flfi&Cli, 
SRAMCf-^ (54 h/'-v y^CO^Cfiefflnrtg^rD 
RAMK5-f F • v\* 7 ^§n^) tfh&frK ofrzmsz 
■th. MJ£-r^DRAM(Z54 F • ^-yr-r&ztwz' 

* Sx-^*^l^-^t(4. £ «B#^Ti4 d tiM±.<7>® 
mt?rh1x%:\,\ Z<0—JjX\ 54 MN' y ?(cflOT°rt£ 

— ^Ov? 5 2 2T\ IELtiDRAMTl/4 (C5 
4 F ■ /^^Shi/flfiift*. 
[004 9] H8*»6l OC. Bl7-CiJi^Lfc*ffi<0|| 
Sfcff#&<7)#?£ UvnM7°54 >H£Srf . @8(e^$ft 
TV^iaC. DRAMTWg^T^-teXi&fm. 4 
O^Vn'4 T54V • X-r— i^t&jb*). • ^7 

hMDD<0 : 1 5 XC^fS 37>- F&tlitS itfT 
KI/X-fn-f-O'/tCOM-DEC) 602t, 
WLJStWfcfeJ:tflS#RH! (WL-S I GDEV) 6 0 
4fc. r— ^ • t'-y F^t^y^U SRAMBJ:^ 
T- ? SHf ^;7T (ClKi*-t & . S ASiftiJ i l>" S R 
AMf-^ • 3tf— { S A- SRAM) 6 0 6 . SR 



AM*^CODQ|j!IZ ( SRAM-DO) 6 0 8t*fJ§ 
-31c7)3^yh' (#^0j&»&4) «ilttf& 
^□•yj? • JWX (mUcOWBlzX-iX^tlh) tV< 
4?°v4>*m-oXWn-t2>cr>X\ WPK^tlXWh. 
[0050] WtKHJfLfcie*-? y tV^ffi<0SQeg 
Si^M&^T. SRAM3 0 4T14. «TR:«iWS*lfc 
• t'-y bW&tiV&^&T&TVUWf-? ■ 
■teMZ?-? ■ t'-y FtfflMf Sit DRAM7H 
# s . Sg3vt4T54^ • X^-^'T'BLfcit/WLcor 
'Jf+- ^iM££ BftW & £ t IzmnZ tlfz ^. 3S4 1 < 
4 7'54> • Xf-^'t, x-^ • t'-y b*i. JDRf- 
^ • ^N'-y7T*^T r -^m^b ,, >'(C3M/i>iX. r^io 
T. 4 (^a>y^ ■ iOKK^^fia^fcfe^ 

[00 5 1 ] 09T14. DRAMTWtat-KC, 
$ ^,(C. *%J<i03 vy K«iaj*»^> l co»ji#-fe^Sr* 
-r^.. f-^Ay7t> (D I ) frktoT—fTjVWr 
54 y • X^-^>'-^tix^„ -^(4 0. DRAMTW 
#2=^— K«g : fe]cr)>'N°4r54 y • Xf- ^'(4. ®8c0 
DRAMTl-4ij!IXr27-feX • t-K<75*§1^H]8Hc. 
3vyF*ajJ3±Vr Hl^JX • x'n-T'-f y^' (COM 
-DEC) 602tftS.S2^r5'fy'Xf-y 
(4. J ^(4'3DRAMri^4ij?Kr^-feX • t-Htcaitt 
-T-l.. WLvSi6-fk*j<t^fi^-SM (WL-S I GDE 

v) eoAX-hh. L*»L. I2^7^y-xf- 

fia^\' 7 7r^f-^A?]^f-y ( D I ) 6 1 
0*«***i4. ffiSStRi: LT. x-^ ■ t'-y H 
1/N'4r54v • Xf- ^"CWSA-y ^rCreoaS-ri 
. 0O#jX#t.B$PBlSr^*r- hf|.^tf -f 
^/PWfc:2BSiS*4it36*T§4. m3^'4T54> 
• AT—iSX'ti. 7-? ■ h'-y h**. -fey^lidS**^ 
S R AM(C(kjM (S A- SRAM) 6 1 2$^X.g.* i . — 
95^7-"-^ • t"-yl-£. f"— ?WR2s'*yyr (ClR0tti$ 
tUZ?—? ■ t'-y MCj:oT±.*§ (D I -SRAM) 
614t4;tm6. ^ti.(4. 6 4*<7)f-^A 
^t>S:^-ri>DRAMTl^4*V 1 2 8 t'-y b£teiM 
•T^tiRS-r^i:. 1 28f-y hc7)d*>C06 4f-y b^' 
ffiloBWfcLT, ^<oi^)t'7 b<7)± 
m%m& (tlttli 64t'-y hC0 5*><7)8t'-y h) 
>s'4 b • -7X2? • n-ey Hi?t(4t'-y h • 7X2> ■ 3"? 

tLt>cr> : r-9 ■ t'-y h«! ! a(4. SRAM^t- FOiu 
(c4*-^$nS. LJt^oT. SRAMCti, 

U<(4^"4 h • VX^«fgSfc(4t'-y b ■ ?X 
^(SttBCov^TjBMJff^-r-^ • t'-y btfMfZti 
DRAMTl^4£!BSr^-feX • ^-Ffc^mLT. 
SRAMrU4"C(4, 54 h • A-y ^O^fcfffc^ 
%ttf£T—9 ■ t'-y h^^-^^rV^TiaTHb-XOf 1 '- 
^ • -fe/Wcf-'-? ■ t'-y h3&«««S<X4. 
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[ 0 0 5 2 ] H 1 0 &&mt& b , ttfo-?& D RAMT 

f • ri-zcoiz&msjmx'fo&mz. mm^^ f 

Ay 7 ■ >M 7*7^5:^ ^-7)V^h d b WX'% ■§> . 

^lAMr?^' xf-y(i n-^F^ffi&itfT 

F'^X • f3-f-f^ ■ Xf-y (COM-DEC ) 

y^»i-n><. .r^3fii/\M y ■ x-r- 

X^j.-^**, >rtJE-tl>DRAMTW #gS2yNMr 

^ ■ Xx-^ffim«rC&&*>^£¥'J^&. 
I2AM77^fy • Xf--^Tl^BX^ft&DRAM-f 
-^tCOWC, ffi-S-COfUf&T*. ^<itlO«DRAM 

VKtf^i&iVflrV^fr&ttt. -r^TcODRAMT^^ 
i)K D RAM5^ F • ' W ? tffiffl^irC£>.|> . X^~J 
i-^ti, ^-T, 54 F • A. y ?c9^0wtc<Wf Six 
Tif-"-? • t'-y hZStsm.T&TVV-xn'r-? ■ *z)V 
■ f-y F£Wt-T&. -£<7)f&, Xy-y'i-5 
(i, D RAM7y^f^ { S2AM 7"5^f ;x • Xf-y't'« 

h ■ ys-y^t^fflnrtgrj)?.A^*^W)t-r-i.. d 

RAM7W #&J1 BTffiT'=5r v ¥fl}£ $ ix^ 1 ti , 
X^'a— fr(C5-f F • J<v7mftcr>tzMZ&m 
■ t*-y FSr^tf&CTft^TF UXCOt- 

? ■ ^ivzmm-h. zti^co^tamt/x-y-j^-v 

C05-f h • yN'yiyRj# (WL-Wr i t e Back) 
6 1 6(i, Zcvxyi/*— V> 7 izm-oX. 

[0053] 01 Hi, m&frh 1 O^Six^yNMT 

v4>ttt,zmL-z. mi ■ n-jsmnmimtebw&im 
2r im-r h y^mxh & . m 1 1 x-a. r A x y 

z j fgJEO r xyzj ^ DRAM7y-f ( 0*7c(i 
1 ) . <R=8H5L w=«i, B = ^4 F ■ ys' 

■y?) , lsJ:V7HU^t*t. fcfcitf, fg^AOR 
0J4. apDHE-F* • ^VyW, TW 0W7K1/X0 
C-o^T8lffi3*ufc«ri:£!flfcU flgA0W7lt # 
F • Tl^f OCDTH 1^X7 tco^-T 

*ajS*Lfcifct »JgAlB9(i. 
5-f F • Ay? • ^r— F*#, TW 1 tfDT Fl^X 9 (CO 

[0054] DRAM37/hU :?Oy? (CLK) 
tHMSWiTHI/^ • (ADS) tsitx 

«M*-7*(WB) b. rW«gtCJ:oT«ajS 
il§. flr^WlCl-di;, ADS^W^c, y- ■ 
jj-^p-^g v . (NP) ■bmtHZtl?>. AD 

S*ian7tf0^K, DRAMii, /H77^(yrtt^J 
iut7KUX (ADD) Sr^ttAit*. WE*«a^^| 
Sm^-F'aM*-:?^^ t-? • t'-y F 
4£7)MK#*>B§HT'7 : '-^ai7Jb'>' (DO) t^tiJ^J 
$ tl h . W E #n '/"cOif^C , F *M 77F 



§*u r-? ■ t'-y i ^^m^vmx-ir-? A 

TJtfy (D I ) *>^A7J$iX-l»« L*»U WOX^* 

AVvA > ■ X^-it^mXlthZbiZX^X. 0<7)# 
a^- F#*>B#^^ftffl-tl, ; t ^T'# S . 
[00 55] Mmt&T\s4X'<?>*7 4 F ■ J^ vfmft- 

$itS:(l)NP, (2) SRAMt-yK iifcli 

( 3 ) fficori^-f commit, tit ta. 

F • /N'y^lft^ (Al B9) <0h'J#fc44. 
. y >y --ff-f 27;H^|fl$fLSAlR3 3V>-FA^ T 
W OiO^^f F • A.y?iJj# (AO B0 ) «Fy^{^ 
?o-y? ■ ^^/l^t^ffi^ftSNPrJV^F 
7M 0£7)5-f F • A. y ^iJj# ( AO B 7 ) C0F 'J 

AORSrr-^^-FA^, TF--< lc09-f F ■ ys-y^tfj^ 
(Al B3 ) CDh'Jtftefc*. 

[0 0 56] Sf^C, 111 2t. @7#>^1 l^L-7^ 
*ffi*5e»-r*0!3SW^DRAM-fe;UcoaBg8 0 OOSf 
^Sr^-T. «it8 0 0(C(i, t/l^80 2. BL*ft» 

(EQ) 8 04. -tyxmmgs ( SA) 8 0 6, fcj:t>' 
fSF^A'fWD) 808tf&ttl&. NMOSv;F 
frun(MUX) 8 10t, Wm&>My°=y4y 

^ . OK* - f 4 f imta s n*t , v 

-FiS (WL) #yvf{c£-S. ^(iO. BL^f 

*U ^Wb» (EQ)*\ |5l^tC, fl^BLM±T-SS 
SitTt' y FIS^Sf-^-^L^M^', ^-y • ^> 

•th. znm^mmy x.-xxu. 'vuxm^REtK 
^-ri»o BL^t sL^orei^ft-tte^i:, sL&aa* 

{C«r4*K. SA8O63&*. SL-fe^v-^'Srffl^-r 

§ . it^-fe y i/ yy-HiRtf&m ztL& z t tmt lv> 
-fc&zmth 3&sdw$8« , x -9 x ^wmmzmfr 

Q*£tlh^ -fijA (Takeshi Nagai ) ftfj^, 17 ns, 
4Mb CMOS DRAM j , IEEE Journal of Solid-State Circu 
its, Vol. 26, No. 11, pp. 1538-1543, 1 99 1^1 

[0 0 57] -tyisyVtSgkli. ^ff4 L<liDRAM7 

w±(des£ix!>, Pim^—rm (mdq) s i 22r 
itLxsRAmzmtztih mmf-trnzm-thfe 

JiHlHBJi. ^{cioT^W^^ffl^a^ix^, Jfy 
(Toshiaki Kirihata) {IsM r Fault-Tolerant Desi 
gns for 256Mb DRAM j , IEEE Journal of Sol id-State 
Circuits, Vol. 31, No. 4, pp. 558-566, 1 996^ 
4£KM£ilT^&) . F • XvfWrt&OfC 
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(WRTBACK ) iSMCi 1 ). MDQf-^ ■ >*9 
-yizmtX. B LisWB L^-£gfcMtttc"4 *j «k 
Vn<> (*/sttn^tJ±^W ) tf*. 1^-^'ftO 
-r^T CO B L # „ m& H 5 4 ^ 8 0 8 J: o T 3$ftJ $ ft 
t B L - B LA'-^MtSitl.f-^ ■ t'7 
1%tf®mZtL&cr>X\ h • b • ^TvPt" -< 
V>. BL^y/(l SScO#jA<D:?/PBLfl;j±AW y 

WLj^NiSiMfcSfc., «*&*-fc/Wc54 b ■ 
^iifcBSMc, *<fb» (EQ) • ^y-TS. 0 

l 2<olOtJBJBr(i. *— 7*-^ • whHWDQ^y 
?-7x-xMS5g§*rC^&^\ *»BHJi, ^<d*«j£ 
(cMRB^ix^rv^ Tnhn/K^ A yf—y^—Mzffl 
•f%>y-7)V ■ ■ V—h ■ 7uh3jVi>iitb&Cib 

[ 0 0 5 8 3 Jf 4 tv^at»ffllfc:BltT*fHB*iJiBBL 

£ £ $>Z\b iWM-fhX'hh o . £ 

m*2titeftj£<nmffl&mizfflmztiz>cox'itt<^ * 

4ft& i ktfWaSftt^S . 
[00 59] ^ifttU, *^BJco^t|HLTOT 

[0 0 6 0] (D^tS7?'5y^-r;tx 
•^t'j (dram) i/xr-Jxtomftiwwt h^mx 

H* 4 . TKl^-yv-y^iX^DRAM^^U ■ -tr/H^K 

§ fL^r«fgcr) f -y h zmmmzmn-Mhtztbcr) %> <d 

t-yhS, -H©E«r^<-f At,Z-&fmz&m~tZAT- -y 
Vb. Y ■ Ay? • t-FSr-f fr—fflr-tix 

f77tiiot, mimmyj y ■ ■ 
mm<nmit'yhz&jct&ti#>e>i><7)x-$>&^ xf7 

WIG— BSIB^T^'-f xftcox^-xc^ffltttctfc 

( 2 ) ttttftitt* — F^r'f buIEX x -y r 

ifi. £ Jc . 7°D *tf:fflffi b' -y b- %kcr>n±X' 



•y hM*^Mie-feyx||Sr*gt^-^X^-yri: , h' y h 

( i ) izm&oyftfe. 

( 3 ) b'-y h«<0fffB*f±c7)|ffiSlliWl#*i. mrlBffl^ 
CO^^EU ■ *Mzmis-&jXtz r 7-Y®.tfmi<kZtl&&f 

izimztiz. ±ie ( 2 ) (ctB«o^a„ 

(4 ) miZ-mm^yU xtiK x3>7-< y? ■ 

A ■ T^-feX ■ yft'J (SRAM) ^#tf. ±se ( 1 ) 

(5) miaSRAMAv mMTFUvi/yVZixtzDR 

am^^u ■ -tzMzmz&tti&mmz-mmz&L'w-? 

JJB (4) KE»<?5*i£. 

(6) ffiiBSRAM**. MIBTKU y^>^$iX7tDR 
AM^t'J • -fe/KOT KUXfc^fJ&t^SRAMT 
X{=flM8*-i«Wlc««f ±IB ( 5 ) tclB«c0^ 
ft. 

( 7 ) HUlEDRAM^X^ACO^y^'A ■ T^-feX ■ If 

a ?)v ■ ?>u>ifi, wmmmjj h ■ >^y? ■ ^e-Ko 

HijfB-^-y/l^-irt&vv ±IB ( 1 ) CiE»*>#$£. 

(8) SifEDRAMyXfAi07V^i. ■ 77tX ■ -f 

tumtt-tts. ±IB ( 7 ) fc:fStt«o2r8j. 

(9) HUSSRAM*>\ Ht-tifc:*4ixSfll«<0<Sj6» 

(10) g»<oDRAM7iyf ^^mmmtaDRAM 

T-^T-f^-^XyJ h ■ ^y^»ff*X4r^A— 
y-t h~)5 ; &Xfo^X. IM^37yb'i»tRS^f7>" 

l/7yyy'$ntDRAM71^f *^C0r— ^OMftiSr 
fcfcfetSBRnvyPi:, WioT#i§fi47H 
-y z/yyZtllzD R AMTW ^Ox-^c0«jiSr t> 
f>ttii3vy Ybco \Z% t>Xfo h fr*Vil£?hX.'r 

77t, mam zr?yY<7)b°*>t> z&m o fc*»t=is 

HffiK. 7>f h • ^-.y^tji^Srll^TL^ttixtt"^^^^ 
•y 9 BJjfP * s , SRAM l*I«0#^<7) THU-Xt — m&llZ&k 

wztuzy t -?&m%iitttzb*i&. x^-yrtsr-t- 

(11) BHRa^KfcJESLT. frieSRAM|*lc7)# 
^c0TF^X$r«|StT. ^^^-t-^fl-g.T 1 '-^ • b'-y 
h^BtCfcS*^* 3 *^1^4Xf7 ?X*fo-oX^ MIE 
=Wf^c0T h' 1^X*«, r-^* { !^ai$fL-i»|ylEr F W y 
^^«*l/SDRAMTt"f tH— <y)Th'l^Xfc*tJSB-r 

X-f>y7'i£r$ ^ RAMIES R A M|*lO»frie#^ 
TH^xtc. x-^^tfL^V^^-ic, 7-^ h • ^ y 
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(12) UffiSRAM|*g<?Dmie«f^<»5r HUXfc, x- 
?j&*&4ixS*£-fc:. i:*</)DRAMTW#. mifESR 

a m rtcomrie^or f <,z-&±tizm&T- ? t*t 

lxXtC#4ft&MfEx-?£«J£t-&fflfEDRAMTL-- 
T-*^*ffl$*l4ffilEDRAM7V>f fc-R 

RAM rttfOffifE^tf) T F * £-&4 ft. I tiff Ex- * tc 
#Jfrr&mrtEDRAMTl^^\ T-^*<K*ajSii* 
HtfteD RAM7H fc-Sct^^^tC, h • y 
71Wt^lT3*i.S±E (11) tciE«<0*S. 

(13) tmSRAM^mim^TVUXlZ. 7 s - 

ftf-k&ti^mariz. x- * urnx-m mis d r 

AMTWrtOftffE'T— • t'7 lufeSRAMtc: 
nt-£*i.&JblE (12) fcrlEttoMTifc. 

(14) t9iasRAMi*i<7)frie«f^r Hu-xic, x- 
^***4ii-r. fflrissRAMi*i^mriew^«orKi-xic 

# 4 ft & IwtEx - * tC^JC-r h HU IB DRAM7l'-<* { . 

? tfm&tti $ <x4 d r a m r ix -< t —wet & mis 

flies RAMrtOffiffflfJ&^TK l^XrtcOfrtET-*- 

3tr-$<t4±E (12) tefE«<o:&£. 

(15) HUiESRAMrteOlfrie^S^T FWUC, x- 
^*^4fL, HUlESRAMf*IC7)HUfE«f^OTKUXt# 

4 *i 4 buIEx - * fc*f Jfrf £b&!EDRAMTW# ! , x 
-*#8t*iB3:h.41irieDRAMTW fc-gCt^TV^ 

BtriESRAM^oMfEW^rHix^rtOHffiEr 

• t*7h^, HtrfESRAMF*3<OH0iEWScOTh*U^. 

iz&tn&miiT-ftizftm-t&miZD ramtmc 

54 F ■ A'y?£fu X-^ls^aj^ft&MfEDRA 
MTl^-f *^«0MIEx— ^ • t"7 1ufESRAM|*| 
i0fiffE#Jt^TKl/Xtcab o -$n. ZZ\frt>CD&jlCD 
tiMzmW^v y rtcfcritr-Sfb&iK (12) fclE 

(16) taavyKCjESU, B0lESRAMF«3^ 
«<orKU^*«aLT, -€-it:*4ii4-r-^ ■ b*»y 

#S<7) x- * j£4 ill. fjfET F U -y 

4, Xf'y7^§*>m« B5fESRAM|%0i!iffE$S5£ 
071«1/Xt. 4 rtfx- * 4 il=5r t >*§-£t;: s F 
• Ay ^tft^Htf^^-f. Wh>*>y7Ttz1t*til>¥ 
-f ■ b'yFj&>\ HUlESRAM^HrrlE^^TFU-^. 

JJE (10) fc:iatt<0*ft. 

(17) HUlESRAMrt^HUlE^OTFPXt;, -f- 
^* J ^-4ixl)*&tc. i:<7)DRAM7l/'f^ mflESR 
AMrt <7>mmfe<7>T K U * * *i * lBEr - * £** 
ffi-t4*»j&«M3e«<l. fllESRAlVIrt<?)m|E«f^T F 



UX^#4ix.i.BfifE7 ::r -^^MB5-r.|.HulED RAM7V 
•T-^****ii4ftSIWaDRAMTW t— SC 
B«ilE*ji^'>y7TtC-i-4n-S.HulE7 i '-^ • 
b*-y Ffr\ HUlESRAMrtOmflEW^T Kl/XtfJ 
2,4*1. mlESRAMp l q«0HulE : ltSOTFlxX^#4ix 

zmz'r-fiztim-t&mzD r amt w a*. 

#a*ft*l»IED RAM7V"f fc-£tl,2rV*»£ 

t=. f • ^-Y7mm<mfizix&±m ( 1 6 > we 

(18) HufE^-f F • *v9m#1fi* Zt>tZ. TwfE«2 
A.y7rfc:*iii.4«rfEx'-* • b*-yF$\ T-fifim 
#24*1 & frfED R A M7 W tcMf 3 h-fSxf y 
r£-£rtf. ±IE ( 1 7 ) tcfEtt^^S. 

(19) friE^-f F • JivfMfttf. $^>fc. buIESR 

AMrt«onne«pSor H^t^iiiiKfKf*-^*. 

WIES RAM|*lcotij|E#Si7)T F U-XtC#4il4t(rlE7-' 
-flZttm-t&miD RAMTF--T Iza & -y 
y°t. msiS^ yy TiZ&ttl&ffiaiT—? ■ b' y F 
&mzsRAMiza\z--?&X7--yy°t&-&ts. ±1S 

d7) iztm^m. 

(20) ISSStWDRAMTU-f £#tfffiigaajD R AM 
7-^ff^ftt5>f F •A-.^iMxty'i-Uy 

BuIE«)f^3-7>F^\ -eiXti-oT^SiX^rF 
U-yv^^^flJtDRAMTU-f ^^COr-^^SEeti^ 
t^^-fKJRnvyFi:, -e/ttcJ:-oT#BS§ft4TF 
lx -y >->-^$iX7t D R AMTW 'SCO-f— ^iOSii?: i> 

F i: CO fc'flT'$) 4 ^Sr fiJSt" 4 xf vTt . m§Eftf£=J 
v>Fi0t*fLSrg(tBX^>/i3f)Hc*ira«^. 7^ F • A> y 
7P\%.%m?r~thX7'vy°-Cfo-oZ. ffisiyJ F • A-y 
^W5t^\ BUiE1tlS<7)DRAMri"fOlOt7-< F • 
A-y?$;h..g>. SRAMrt K— § X- ^ 
*«*4*»if3*»«r¥il^4. XfyTt, HUIE«i!t^D 
RAMTL-^WlO^^'f F • yN'-y^$tl4. MIESR 
A M ftt,Z-mmzU<g $ tltZT- ?tf*>h %^\,Z . 5 A 
F • ^N*«y^<?5fc«>KWiESRAMrtfc:««StLfe*t* 

(21) mM?-?y FimmztLtiMfetz. mwDibti 
h x- 9 ifmzmi s r a m izis- 4 ti h & t* 0 a» & we 

"ri^-r-y^S^t-firtr. ±IE ( 2 0 ) tfEHw^r 

(22) mflEM^IX^ix-i>x-^*\ StfcmlESRAM 
1*1^4^4*^. lulEx - 9 £ filE SRAM^tlj 
7JL. BufES!^ro^ixl>x-^* i \ Bt(^ milE SRAM|*| 
tc-&4tiT{±v^^^lc, mftET VUvi/yyztifi: 

rwa^mffESRAMtciriEx— ^^rJb-L. -eo 

f^. B?fEx-^2rl>ilESRAM*>ii>ttl7Jt-|.±IE (2 

1 ) (ctEmo^ra. 

(23) »&a-?>'F*«BUtt$*ifc»£lc, #$jX4ii 
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h r- 9 IE S R A M n\,Z%& tl h frt' 0 fr*m 

i£th^>vT*%ts. ±ie ( 2 o ) iztmnim. 

( 24 ) mim^trihT-^ifi. be^huIe sram 

St^. mBm&m^tL&T-'-ftiK ©E(c suf E S R a m i*i 
£ v mi et k v -v is v y $ titz r \s 4 

— 9* m&s < -/ 7 r fcfittf L . huI ET K V v >-^' $ tl 
WmmmZ&£tiZ>7-°-9 t-?-i?L. Ziitzk^X-? 

t-'-^ • t' 7 f-SrfrissRAivHc&^u min h • 

X-y?#iJ5gtottr±fB (23) (cfEfSsCO:«fe. 

(25) -7Xi?atg^iiM-ri»^Tr.yrT'*oT. mib 
(24) tiB*e^*&. 

(26) lulB^-Y h • Ay $ MIBSR 

a m nmim i> *v tt^r-^ izttm-t h ma 

RAM i*jco m IBS k * v iftff $ iut r - ? Jfrt & tu 
IBDRAMTU^* s ffiffl^T$)-g.^(^ h- -/N' 
•y ? C0*;<S6(= Hal B S R A M |*| (Cfl^ § fttt^ft t *V ^ 
f-^JMnxfy/i ±f B (20) KiB 
«co2rffi. 

(27) miBSRAM^^COfyfBx-^OBUlBai^* 11 , 
H?)fBKK3-7>'H^tiiStl.7 , i^^4^0-y^ ■ -<M 

?/Hili*HCjij££;fx.g>±IB (22) (cfB«o^rffi„ 

(28) miZSRAM^CDMii^-iSZtltz?-? ■ b* 

•y h co huIb««^' . BtriB»ji t>mta £ ftfc B#*> 

«yo 7 ; - -yM ;7VUmi*H;:3ij£$ii&±iB ( 2 4 ) 
(cfBmo^rft. 

(29) HUlB^-^ h • A-y Ml B16# 37>H^ 

±IB ( 2 6 ) CIBteco^rffi. 

(30) ^MrhS y? ■ • T?-feX • .X^E'J 

(dram) mmxh-ox. zcowzmmwit'-v h& 
& ( g^&zk&x*z&^ ii^co^y • -ir/Pt, Btria-x 
*y • *Mzw\-i--sjmt l z%i^ztiK\i y hWtX'h-? 

X. mflB^^'J • ■tMzmLXglfW.bti&m 

i^^y^^m^zmmzyj^-i^^tih. by mb 
b , Mlfif-y hH^HX^L^tglc^^ix^fi^TS) 
oT. lulSt'-y h^±T-StJC^$ii.?.tI^-^S(t55J 

miEb'-y m§*^ mm-%tf*(?)±x'%mz±f&z 
tLtz^z^i^rv^^-'j^tL^. m^t. ma 
m^mizw\-L-5jmiz&'&ztii-z7 : -?mkz&A-, m 

r >j +•* - ti h co t is] wf nz. maj-r i t a*T- § s 



DRAMffiil. 

(31) friEft-^iSt^^^Tt-feVXigilSST'fco 
MIBb' y h^'MIB^^'J • -te/Wd£-££ft7tf£ 

tc. HillBb'-y Mt±T'^^±«^ixl)HulBfi-f-^tifg 
•Tl., -fey*i§*If§£§£>£-£-tf, ±IE ( 3 0 ) tclBSJ 
cODRAMffiJt. 

(32) buIB^^U ■ ^Mzm^titzV- HKT*-> 
T, mrlE^^U • -fe;P$rH>rlBb'-y MUfclS^-r&Ci:** 
T*&, ^-h'HSSrS ^>tc#0, ±IB ( 3 1 ) HIEtt<0 
D RAMfifilL 

(33) fflB-feyxiiitiS^, fffBb'-y M836»1Wffi«# 
It*&tir&flflfc3*i*:ftt:. HulB^HicOBufBfi^^ 
4Nir&. ±IE ( 3 1 ) C8E»«DRAM«Jft. 

(34) MIEt-^ • b' y lulB^t U • -fe;^^ 

«E«wtaywRfe*L. mriEx-^ • b'-yh#\ $^>(c. 

-B#fB'tigStc-B#a<)^«« : $ir. IfrlE-r'-^ • b' yh 
Sr. BulEb'-y 3-«7 , 'Jf+-yj5*ifcj|fclI 
IB^^'J • *lMz^4 Y ■ ^•v?-t&Zbti t X'%&±ii 
(30) tlBSiCODRAMfllJi. 

(35) fflfflb-y *LV^«JE4-Cf- 

mlE^^U • -fe/kft*, ffl«b* yh®eom 

IE ( 3 4 ) {ClEfgCOD RAMffija, 

(36) ffirlB-SHEttS***, X^T^^f .y^ ■ 7>-^'A 
■ T^-fcX • ^^EU ( SRAM) *£*r, ±fB ( 34 ) 
(C|E«gCODRAMlfjt. 

(dram) mmx-h^x. wj&xtfx^MzM&z 

•fe;K0*n»?*«, ffiffib'-y h^co^fco 1 ocob'-y vmz 
t. fflffib' y MScO|?IEW&^t^«ff<itT-rU^-r 

n^zwvL^mzm^h^fv^-yv^^t, m^mo 
im^r>u xjkt-'-? zmm-tz ztrfvz 

h^r-i-ODRAM^jt. 

( 3 8 ) b'-y bto<r>mBffllZtitz*t±.'?4ij&.2ti&{2 

^zmmtz-tyxmm&i:Zt>iz-&tt, ±ib ( 3 7 > 

CrlEiKcODRAMffiii. 

( 3 9 ) b' y hi|c0HulES^$ti7t*f±T"*«$ix^1tf 

lafi-^*^ b y bt&nmsmiRztitittim^mnim 
m^m&mmztifzmzmmztihiMz ( 38) cie 

t!JC0DRAM«jg. 

( 4 0 ) b' y b»0>ffiRtilzm£tZ1vt:W& Y54^<r> 
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XolZ-th. taF^^A'^SrS^m. ±IE (3 

(4 1) yj-f-iv? ■ y>fJ> ■ T7-<zX ■ **L> 
(DRAM) T-Jf^?^-vT-J>o-C, ^StODRAM 
TW B«IB«ISc7)DRAMTl^-f taft-r^.-^ 
^E'J • Xhl^->>' • f^-fXTJinT. MiEMfc?>DR 
AMTU"fj&»£»;WRS>*U ■£*lfc»£S4il4'r-* 

Xfc, MfB— BfrX^E'J • XM/- is - ftMxNzBm 
Sflfc-r-**. MtE1«iSW)DRAMTW KIM h • 

t £#tf D R A M T-^f -r ? f- -V . 
(4 2) fiffE-X^a-?**, ?^>(C. -fil'VCDA^i: 

fttf)D RAMTU-f tfO 1 OtW^-SKPRt6f^*Jtt4«i 
:/^$-t*-.g>±fE (4 1) tCfEttODRAM 

(43) i?ier K VX • HiifB^cOD R A 

M7W^I*I«#g»DRAM71/-<^#i3L, MIBTF 
• YlVt>K $£>fc. ffla*g«DRAM71/'f 
rt^«7- H«Sr«fW4±IE (42) (cffi»^)D 
RAMffijI. 

(44) mU—m^^O • X h U— is - fJU xif, X 

?7-<t y? ■ y>yj± • r^-tx • (sram) 
TbK>. fines ram**, znwzimLw- p*** 

fillBV- V&cr>mtf. WSE»R<Z>DRAMTWtf> 
&7<cr>i><7)lz<$?£ti& r 7-}!®<7mJ: t )*:Z\<\ ±IB 

(43) dfillScO DRAM ff jjt . 

(4 5) mffii!)^3WHi3«tO r TKl^X • h;W<7) 
SBSB$tc, filffiX^i/jL-^A*. fiflBSRAMrtTfiflfi 
TKUX • ^7h;H*lT'i8SiJ$fL^.HfrieSRAM|*|^HTr 

JJB ( 4 4 ) tffi««D R AMffifjt. 
(46) fiflBS R AMfc|g£S;ftfcHPRA.y 7rt.« 

IE s R A M S m&j s' •/ 7 r t £ $ £ ti . 

JJB < 4 5 ) CEtttfDDRAMflfit. 
(4 7 ) fiflE^^' ■ ^C^EU* 1 , llh'v^S 
*U Mlfi^b- y fi/IBSRAMtCfiifBTh'L'X 

JJE (4 2 ) CfEttWDRAMflBt. 



(4 8) WIHn^bn-^**, t'^h/A^ 
• -7^vymm:^Mth. ±fB (4 1 ) tClBttOD 
RAMflfit. 

(4 9) lt?7e^.xyy 

A-'Jy^SSr-irtf, ±IE (4 1 ) (CfEtfcOD RAM 

(50) fiflBX^r^jL-^*^ 54 bX/P- ■ X^risa. 
-'Jy^m^tS. ±IE (4 1 ) t=iBJtttf>DRAM* 
it. 

[HWOttJIMSrtJtHjn 

[Hi 3 mftcom-<r>vRAMmm.<7>m%mx'foh. 

[H2] Hl«0DRAM«JtK|ig3*f ■S.Ji^ax-r-y 

[H3j ^m^mmmw.zxh. mmm^/mmm^ 

»ffiS:*^-&09*WD RAMffiitwSfB&HT'&S . 
[H4 3 H3tfODRAM«jttcwa-r-S.^-f 5y/Ht 

us] *%m<7)mmBmz£&. mmwnti/mmw& 

[H6 3 ffl5<7)DRAM^X7-i,<n§m : £®m-f&j}m 
[H7 3 h 6 e* § ixttm<r>vtmmmmmz^-tmi 

[HI8 3 H7tf0HaS^«O3V>-K • JMTy-OmX' 
[010] 07<73HSfi^®6O3VVH • /NM T5-f >H 

[hi 1 ] m7<7)ime>ft&mftbirh%>wtft£im-t& 
[Hi 2] H7*^ 1 1 izTjkztitiumzmmt&m^ 

tfJD RAM •fe/l4ii£0$tB&HT& !> . 
[^OlftBJ] 

300 T-^7^f--v 

302 DRAM71/-f 

304 SRAM 
306 

3 08 ^^•^^'J 

310 n>hu—=> 

312 ggJR^'-y^r 

3 14 tSA'7 7T 
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